
FORMULA ONE TECHNOLOGY IS OFFERING TRAINS A BOOST. AN ELECTROMECHANICAL, COMPOSITE FLYWHEEL, 
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RONMENTALLY FRIENDLY SOLUTION FOR MOBILE OR STATIONARY ENERGY RECOVERY AND STORAGE.

The company’s first 

application of the 

technology was in the 

tough environment of For-

mula One racing. Through 

development of a flywheel 

for Williams F1’s Kinetic En-

ergy Recovery System (KERS), 
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its engineering capabilities in 
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as well as improving aspects of 

the technology in the process.

Building on the racing pro-

ject, WHP is now making the 

technology available to meet 

high-power energy storage 

needs in a variety of applica-

tions, which include hybrid 

passenger vehicles and bus-

es, rapid transit systems, light 

rail, and electric trains. “From 

a power-density point of view, 
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battery; from an energy den-

sity view, batteries are better 
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Foley, managing director, WHP. 
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ideal for vehicles with regu-

lar starts and stops,” he adds. 

“Because although the ener-

gy storage period is shorter, 

buses and trains typically use 

energy within a shorter peri-

od of time, plus it is released 

more quickly.”

The flywheel serves as a 

reservoir for storing the en-

ergy recovered by the KERS in 

mechanical form. With an elec-

trical, rather than a mechanical 

connection to the motor, it 

delivers a higher energy yield 

of around 95%, compared 

to 60%, due to fewer loss-

es. For electrically connected 

flywheels, this loss typical-

ly occurs in the electronics, 

e.g. the windings; for the me-

chanical, via friction and in 

the gearboxes. Meanwhile 

the 100% composite (carbon 
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ers various benefits, which 

include the ability to be con-

tinuously deep-cycled at high 

power with no impact on per-

formance or a reduction in life 

cycle, as well as improved safe-

ty: in the event of a failure, 

there are no metallic frag-

ments requiring containment.

TESTING TIME
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This year’s 80th edition of the 
24 Heures du Mans sports race 
in France was won by the Audi 
R18 e-Tron Quattro, with a 
supporting role by WHP’s 
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In the process, the car also 
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on the podium.

Williams Hybrid Power de-
signed an entirely new, 
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wheel and associated power 
electronics to ensure its 
solution outpaced other po-
tential technologies such as 
batteries, ultra-capacitors, or 
�
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technology started its life as a 
motorsport application,” com-
mented Ian Foley, managing 
director of WHP, “and whilst 
it’s since been adapted for a 
variety of other purposes, mo-
torsport will always be close 
to our heart, and is the ulti-
mate proving ground for our 
technology.”
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store, and regenerate 100% of the 

available braking energy, resulting 

in energy savings of between 2 to 

16%. And this despite limiting fac-

tors such as the mass of the single 

car train, the single LIM, train wind-

age and rolling losses, and the lack 

of train regenerating power at 

speeds below 20km/hr

�  furthermore, they powered the 

train at 60km/hr for 1,364 metres 
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And the track voltage increased by 

over 10Vdc during acceleration of 
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supplying up to 75% of the required 

current.

IN THE WIDER FIELD

For markets like India, China, 

and the Middle East, Williams 
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part of new and ‘smarter’ rolling 

stock. While for other markets 
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the solution. “When making the 
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have to consider the major ben-
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years,” insists Doug MacLennan, 

sales & marketing manager, 

Williams Technology Centre, 
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told EURAILmag, is the poten-

tial savings to be made when 

it comes to investment in infra-

structure: “Since more and more 

rolling stock is being upgraded, 

if the electrical infrastructure 

is not also upgraded to stay in 

line, the system-level voltage is 
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wheel technology, it is.”

Aware of the costs involved 

for manufacturers when intro-

ducing new technology, which 

leads to more expensive end 

products, “push-pull” is how 

Mr MacLennan describes the 

current market situation. 

“We are seeing pull, i.e. de-

mand, from end users saying 

‘we want this,’ while the push 

needs to come from Original 

Equipment Manufacturers 

such as ABB in Switzerland and 

Schneider Electrics in France, 

together with constructors 

like Bombardier, Alstom, and 

Siemens�”

Lesley Brown

All photos ©Williams Hybrid Power
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Alstom Transport/R. Vilalta

Thursday, January 17, 2013

New technology planned for Alstom Citadis
LRVs
Written by Douglas John Bowen

Alstom and Williams Hybrid Power
Thursday announced they have signed an
agreement to apply Williams Hybrid
Power's energy storage technology to
Alstom's Citadis light rail transit (LRT)
vehicles by 2014.

The two companies companies will "work together to
adapt and develop an energy storage solution that has
the potential to reduce the greenhouse gas emissions of
Alstom's rolling stock."

Originally developed for the 2009 Williams Formula
One car, Williams Hybrid Power's energy storage technology has since been introduced into applications such as
London buses. The companies say the technology offers fuel savings and emissions reductions by harvesting the
energy that is normally lost as heat when braking and turning it into additional power. "It is ideally suited to
trams [LRT vehicles] because of their stop-start nature and high mass. Furthermore, the flywheel's rotor is made
of composite material which is inherently safe because there is no metallic structure travelling at very high
speed," the two companies said.

"As a world leader in rail transport technology, Alstom is continuously looking to challenge and improve the
energy efficiency of its trains," said Alstom Transport Innovation Director Dominique Jamet. "We are proud to
announce the collaborative project with Williams Hybrid Power that aims to deliver an innovative solution that
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does not only save energy but also re-use it to add more power to the tram while reducing energy use and CO2
emissions."

Ian Foley, Managing Director of Williams Hybrid Power Managing Director Ian Foley said, "From the very
beginning we highlighted trams as an ideal application for our technology and to be collaborating with the
market leader on this project is very exciting. We both share a common goal – developing the next generation of
green transport technologies – and this agreement will hopefully prove pivotal in finding a solution that not only
cuts carbon emissions but crucially cuts costs for the end user.'

Tagged under Alstom Light Rail
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Citadis Rotterdam as Flywheel Demonstrator  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CITADIS with flywheel: 
 
The CITADIS is a modern, fully low floor tram of Alstom. For test & demonstration  a CCM 
flywheel system has been installed on CITADIS roof. The CCM flywheel offers CITADIS 
capabilities as: “Autonomy Mode”  (wireless tram) and  “Economy Mode” (energy recovery 
and less heavily loading of energy supply infrastructure).  
 
Results of tests: 
 
¾ The vehicle can be operated as a normal CITADIS 
¾ In “Autonomy Mode” the vehicle (40 tons) has shown the following results: 

o 2,000 m running distance without overhead wire 
o the vehicle can run up to 50 km/h on flywheel power 
o the Erasmus bridge (Length 900 m; Height 15m) in Rotterdam is crossed in 

“Autonomous Mode” 
o covering 3 stops before re-charging is required 

¾ The “Economy Mode” is under test now. The flywheel system will recover brake energy 
and less heavily load the energy supply infrastructure 
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Alstom to test onboard flywheel energy storage
18 January 2013

ENERGY: Alstom Transport and Williams Hybrid Power signed an agreement on January 17 to test Williams’
energy storage technology on a Citadis tram.

Under the exclusive relationship, the two companies will adapt Williams’ composite MLC flywheel energy
storage. Trials will start in 2014, with a view to installing a prototype system on an existing vehicle by the
end of that year.

Williams’ flywheel technology was originally developed for the 2009 Williams Formula One car, and has since
been introduced into London buses. It offers fuel savings of up to 15% by recovering braking energy that is
normally lost as heat. The rotor flywheel is made from a composite material, which makes it safer than
metal at high speeds.

Related News:
European Commission backs regenerative braking R&D  - 04.12.12
Supercapacitor light metro train unveiled  - 23.08.12
Genève tram trial assesses supercapacitor performance - 07.08.12
Supercapacitor energy storage for South Island Line - 03.08.12
DMUs to test regenerative braking  - 18.06.12
Energy storage offers Macau metro 10% saving - 15.06.12
Hydrogen fuel cell tram unveiled - 19.10.11
Flywheel railcar to operate demonstration commuter service  - 14.01.11
Fuel cell tram trial  - 24.06.10
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Lyon tram-train service launched
25 September 2012

FRANCE: SNCF began operating tram-train services from Lyon Saint-Paul to Sain-Bel on September 24,
following an official opening ceremony two days before.

On weekdays there is now a service every 30 min, increasing to every 15 min between Lyon and L'Arbresle
during the peaks. It is hoped that ridership will double from present levels to 13 200 passengers a day by
the end of 2012.

It is the first of three routes from Lyon Saint-Paul serving the city's western suburbs that are to be
converted to tram-train operation. Subject to obtaining the necessary safety approvals, Alstom Citadis
Dualis vehicles are expected to begin operating to Brignais in December, using a new east to south chord at
Tassin, followed by the route to Lozanne.

Total cost of the infrastructure work required for the west Lyon tram-train programme is estimated at
€150·2m, of which €91·4m is being provided by the Rhône-Alpes region, €16·5m by the French government
and €15·9m by infrastructure authority RFF. The Greater Lyon authority has contributed €13·1m, the Rhône
département €12·5m and SNCF €800 000.

Infrastructure work has comprised doubling some sections of single line, lengthening passing loops, track
renewals, electrification and resignalling. Platforms have been rebuilt to provide level boarding, while a
€35m station modernisation programme has included the installation of a real-time passenger information
system and improved facilities for cyclists. A new station has been built at Lentilly-Charpenay, and
Dommartin-Lissieu relocated; both now provide park and ride facilities.

Within a €650m framework agreement between SNCF and Alstom for up to 200 vehicles, a fleet of 24
Citadis Dualis tram-trains has been acquired for €100m, entirely funded by the Rhône-Alpes region. The 42
m long vehicles have 100 seats and can accommodate 150 standing passengers, with a maximum speed of
100 km/h.

Maintenance is undertaken at a new facility built on a 1·5 ha site near L'Arbresle station, funded by the
Rhône-Alpes region (€11·48m) and SNCF (€3·82m).

Related News:
Electrification contract for Bordeaux tram-train project - 25.02.13
Alstom launches North American light rail vehicle with Ottawa contract  - 14.02.13
T2 completes Dijon tram network - 18.12.12
Le Havre celebrates tramway opening - 12.12.12
Tours 'architecture in motion' tram unveiled - 02.10.12
UK must start developing tram-train now  - 26.06.12
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Rhein-Neckar Verkehr orders more
supercapacitor trams
05 April 2011

GERMANY: Rhein-Neckar regional transport operator RNV has ordered a further 11 low-floor Variobahn
trams for €33m, Bombardier Transportation announced on April 4.

They will be fitted with Bombardier's Mitrac Energy Saver technology, which uses roof-mounted double-layer
supercapacitors to store electricity regenerated during braking for reuse when accelerating. Trials in
Mannheim have demonstrated a reduction in energy consumption of up to 30% using Energy Saver, which is
currently fitted to 19 RNV trams.

Delivery of the latest batch of air-conditioned and wheelchair-accessible cars is scheduled for January to
June 2013. 'Starting in 2013, we will be operating entirely with modern, low-floor vehicles on the 200 km
railway and tram network of RNV', said Martin in der Beek, Chief Technical Officer at RNV. 'Together with
ongoing accessibility upgrades at stops in Ludwigshafen, Mannheim and Heidelberg as well as the
surrounding area, we are contributing to the increasingly important concept of universally accessible public
transport.'

The latest order is an option on a contract signed in 1998. The trams are to be built at Bombardier's
Bautzen plant, with bogies from Siegen and electrical equipment from Mannheim.

Related News:
Supercapacitor light metro train unveiled  - 23.08.12
Genève tram trial assesses supercapacitor performance - 07.08.12
Supercapacitor energy storage for South Island Line - 03.08.12
Dresden Messe tram extension opens - 02.06.11
First Stadler Variobahn arrives in Potsdam - 31.05.11
Supercapacitors to be tested on Paris STEEM tram - 08.07.09
Primove catenary-free induction tram  - 23.01.09
Ultracapacitors on test - 08.01.09
SuperCap tests complete - 18.03.08
UltraCaps win out in energy storage - 01.07.06

Links:
Rhein-Neckar-Verkehr

Previous news•
Fyra shuttles run through to Breda
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Catenary-free operations for trams
In September 2010, Bombardier Transportation installed
the contactless and catenary-free PRIMOVE system for
trams on a 800-metre section of Line 3 on the Augsburg
trade fair centre. The pilot project is co-funded by
the German Federal Ministry for Transport, Building and
Urban Development (BMVBS) and realised in cooperation
with the Augsburg Transport Authority (Stadtwerke
Augsburg Verkehrs GmbH) with the aim of demonstrating
reliable operation under the real conditions of daily
operation in an urban environment.

Demonstrating safe high power inductive
charging for trams
Phase 1: Winter 2010 – Fall 2011
One Bombardier bidirectional low-floor tram was fitted with two
PRIMOVE power receivers (pick-up coils) to capture the inductive power
that is transferred from eight-metre cable segments laid between the
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rails underneath the ground. Inverters along the track wayside are
connected to a 750 Vdc power supply network.

Once supplied with energy, the cables create a magnetic field that is
sensed by the tram’s pick-up coils and turned into an electric current that
propels the tram. Segments not covered by the tram are not activated.

Energy storage solution for added energy efficiency
Two energy storage devices were also mounted on the tram roof. Every
time the vehicle brakes are applied, super capacitors store the released
energy for later use. When installed on light rail vehicles, the system
reduces energy consumption by 30%, thereby significantly minimising
electricity costs.

Phase 2: Fall 2011 – Summer 2012
In the second phase of the project, a PRIMOVE-equipped bus and
minivan will undergo tests to demonstrate the intermodality of the
system. Multimodal charging compatibility has already been
demonstrated with a PRIMOVE-equipped road vehicle that recharged
using the same charging infrastructure installed for the tram. Further
tests will continue until the end of the summer 2012.

May 31, 2012: PRIMOVE international media event and world
premiere of inductive technology
Bombardier welcomed more than 80 international journalists and guests
to the world premiere of inductive technology for all e-vehicles at the
PRIMOVE test track in Augsburg.

To download the press release, please click here.

To view the video, please click here.
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